IB MYP YEAR 5
\/ YEAR 10 Extended

Mathematics

Assessment #2

TRANSFORMATION OF FUNCTIONS

Name:

( [ —
Elizabeth Kot 10 Trust. ) CJ&L

Teacher: Ms. Li, Mr. So & Mr. Wong

Date of task: Friday, November 2, 2012 Time allowed: 60 minutes

Student's Performance.in Different Criterion

INSTRUCTIONS:

Read the instructions for all questions carefully.

Show all work, steps and proper units.

Ask the teacher for scrap paper, but any work on the scrap paper will NOT be marked.
Write in PENCIL.

GDC is allowed.

Allowed to use non-electronic dictionary.

® ¢ ¢ 0 0 0

ASSESSMENT:

¢ Read the criteria descriptors carefully before you start your work. This will give you a clear
understanding of what is required and what a quality piece of work for this task must include. This
way you give yourself the best chance of achieving the highest level in this task.

€ This task assesses Criteria B & C considering ALL the questions.

< Criterion C will be assessed as an overall impression on the presentation of work in this
assessment.
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Criterion B: INVESTIGATING PATTERNS

Achievement

Student’s self-
evaluation

Teacher’s
Final Grade

level Task Specific Rubric IBO Published Descrintor
0 The student does not reach a | The student does not reach a standard
standard described by any of the | described by any of the descriptors
descriptors given below. iven below.
The student is able to .
1-2 @ Find some of the equations of the The? susient applles, w_rlih e
- . guidance, mathematical problem-
Do NMaths GRS ripan solving techniques to recognize simple
Sl ® Recognize and describe some of atterns
the transformations in part A. P )
The student is able to T.he STLIJde*hT d i h fieal
3-4 e Do most of the questions in Part A S€ egisiong apples TCIISmMEHEs
. . : : problem-solving techniques to
General and some questions in Part B. .
gt recognize patterns, and
Rule ® Apply knowledge to unfamiliar e suggests relationships or general
situations in Q10 and Q11.
rules.
The student is able fo The student
@ Fulfill the requirements above. @ selects and applies mathematical
@ Deduce a general form for Q12. problem-solving techniques fo
5-6 @ Apply and justify the general from recognize patterns,
Test it in Q13. ® describes them as relationships or
@ Find another fransformation that general rules, and
works in Q14. @ draws conclusions consistent with
findings.
The student
The student is able fo @ selects and applies mathematical
@ Fulfil the requirements above problem-solving techniques to
7_8 @ Prove mathematically the answer recognize patterns,

Prove it

in Q15.

o |dentify the unfamiliar
transformation in @16 and find its
eguation in Q17.

@ describes them as relationships or
general rules,

@ draws conclusions consistent with
findings, and

@ provides justifications or proofs.
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Criterion C: COMMUNICATION IN MATHEMATICS

Achlevement

level Task Speciiic Rubric IBO Puhlished Descriptor
The student does not reach a The student does not reach a standard
0 standard described by any of the

descriptors given below.

Student’s self-
evaluation

described by any of the descriptors given
below.

There are some errors or
inconsistencies in use of
terminology.

® The student shows basic use of
mathematical language and/or forms

Teacher’s
Final Grade

1-2 ) . of mathematical representation.
There are some errors in the writing : . -
of GaUENGHS. ® The lines of reasoning are difficult to
Narrative is difficult to follow. follow.

@ The student shows sufficient use of

Generally students use correct mathematical language and forms of
terminology accurately, with only a mathematical representation.
few errors. ® The lines of reasoning are clear

3-4 Equations are mostly written clearly though not always logical or
and accurately. complete.
Narrative can be followed, and ® The student moves between different
diagrams are clear and labeled. forms of representation with some

success.

The student uses the corect | ® The studentshows good use of
terminology accurately for most of mathematical language and forms of
the problems. mathematical representation.

5_6 Equations are clear and accurate ® The lines of reasoning are concise,

Narratives are concise, logical and
complete,

All diagrams are clear and labeled

logical and complete.

® The student moves effectively
between different forms of
representation.
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PART A (Suggested time: 20 minutes)

When the designers of the Hong Kong MTR were creating the now-famous logo, they decided fo use
tfransformations of functions.

They started with a parabola as in the graph below:

80

70

¥

They then reflected this curve by the x-axis:

1.

If the starting curve has the equation y = X2, what is the equation of curve A?
i

o

W
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The designers then performed a transformation from their starting curve. It became this:

Curve B

2. What do you think the equation of curve’B is?

Y= 2+ +20

Y

After the designers reflected curve B by the x-axis, they got curve C:

3. What do you think the equation of curve C is@

)

= £ C=)
ld- oaxis
Curve B
Y= - $0e)
—__Fﬁ—; s
X
5 10 15
Curve C

H: *(.I;Q '*'20)
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The designers then went on to make one further alteration. The diagram below shows the results of that
alteration. (Curves D and E are sketched on the same axes as B and C were on the last graph):

Curve B

Curve D

Curve E

00[\:.}

~\

r

4.  Describe in words what this last alteration was (fo make curve B beyné curve D oﬁld c becfyﬂ/?

Jhe lost altematinn from cune B 4 Curw D was Coﬁmc'tmaf\&' Along 4 -axi
I ETEN J J N

and  Trom curw._ ¢ t cunve E  pas Cbntractmqf%'amng Y-axis .

h N

5. What do you think the equation of curve D is¢
\

Y= (Fx)* +20

&

6.  What do you think the equation of cur){e Eis?
N

Y={2x)*-20

7\
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7. The "finished" logo is on the left. Describe fully the symmetry of

the design
\/ he gymmetny of i “ ched " Jogo on the o4 in
_____ - - . howned mith +hp dotted e A jatoral Jdefteg
epeyareS the lpao into WAl whore  onck [Mage AY
/ \ ke the mirer image o{ the othor image. Alter

PART B (Suggested time: 40 minutes)

Here is a logo of a well-known sportswear company:

Two students, Ahmed and Delinda, are interested in the
mathematics of the curves that make up the logo, and the
relationship between the curves.

Ahmed believes that the design is really based on a simple
curve (a quadratic), which is then transformed using simple
fransformations.

He says that the "basic unit” of the design below is

y=x2-6x+11 0<x<5

y=axis

4

x-axis
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8. Show that the equation ¥ = X2 = éx + 11 can be written as the second form y = (x = 3)2 + 2.

ﬂ:(a—c’--bxwLQ)"‘Q TPDCC\(:SQ
= )’Lx—_g) (.JC'TB):] +2
= [£43)y® +2
y

9. Describe how this second form of the equation motc):{l*?o with key features of the graph@
Uhe  gecond -Farm of the cquation ppfchss up with Ko Loortupes O{-
Hho araph .which IS thewerteX ZB/ 9. Jhe wertex in Hu  araph (s exachy
" e b tho/oguati h )
(3,2) . e s trken fra ‘equation (€ -h)?2 te | ubore Ch k) ic fhy
vertex . &o GT.f.’)JplePnﬂ This QqufM ollxr efuation [x-3)* +2 , iut roceved +hot
(3,2) 15 Hho vertex a«f thy ﬁmjph

He goes on to say that this curve is reflected in the line X = 5 as shown below:

o~

y-axis

10]

2] )
Curve 1 6
Cﬂ X-axis
0 L :‘ \ 3
"4 L 0 ] i) 6 ' 8 | 10 12 14
10. s the point (1, ). What are the coordinates of the image of A after reflection in x = 52

(0, ) c/
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11. Bis the point (3, 2). What are the coordinates of the image of B after reflection m}g 52
/ﬁ /

(3 2)
L7

P is the general point (x, y). What are the coordinates of the imoge\f P cyér reflectionin x = 52

(5,6)
l/ \

Ahmed takes the x-coordinate of his answer to Q12, and substitutes this in for x in the original
equation y = x2 - 6x + 11. He (correctly) believes that it gives him the equation of curve 2. What

13.
equation for curve 2 does Ahmed get, and what range of values of x does it apply to?

. g = = -B)* +b Only 5
H' . '6(6)7% s 2 75\:15 05/+25 t+b "J
= 95 - 30 +| - 1= +3) . d\/\0<x<5
{
{ Vﬁm’ro Curve 2 by a different way.

Delinda believes that Curve 1 in the diagram above can be tran
14.  What transformation(s) is/are Delinda thinking of2  Give as many details as possible
Ancthwr trancfoymotion that  Del lindp 73~ inkury oi‘ 8 r@f leet cune 4

abng_-ﬁLm_Qns_)J:hEﬂ_tmm_latZ % nuwfg +n -Huz mhi-. Bu olama Hhic
tm,noﬁarmnﬁan. Delinda  recesves Pmrﬂj e oame m,urt an Ahm@d did.

#ram the frr:?% QTPJ) , Delinda n?J:!PCf“ the amnl« tetine_ 1) along x-owis

~ curve 1
cuvd 2
which c;mfzﬂs —ﬂé wn':h AN rmdl N, wiappma,——vmh , Then move
in it oy ciiy in eurve 1% the raht, we
It f lj ’
Mu_hLmd‘ﬂ:y_uf_unLa_g.m,zh lilee 'H’l'rs—/iﬂfiLJ. 5-eXetly like +ho one Ahmed
cxtated .

Is it possible for both Ahmed and Delinda to be right2 Explain your answer

i Possihll that both  Ahmed ond  Delinds  # be nbzht,. Oince With thofr
ed _Q Omﬂh that lmlee  exnotly the o~

0]
o
ano_ een  wiiked The. Ahmed d,lH’C‘fM qu peted +he ama! //(x=5Y fo
K____,_./ )

15.

- m}ucA Is mﬂpcﬁm the
S LMJT:‘S s The Ma/\'f‘ f‘ﬁwur endsd rm,

Took @ /onaar wau

CLAY O'J’ld Delindn

maleo g
GMM a_lnrg ¥ -axic _and 4hon more
with the gapw cune ,@rﬁoh 3 S0 TC (3 /omojb{/. Lor L.%A o/ ‘7{‘/@#7 f‘akﬁ
,ijg,}-\f. =i {2
/\ T T -
J
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curve 3 curve 4

To complete the above logo, curve 1 is fransformed info curve 3, and curve 2 is fransformed into curve 4

16. What single transformation is performed on curves 1 and 2 in order to end up with the logo?

rd "
Vi N
Y transformation iS m{lec—tm%\gng e =L }.\y
\
17. Whatis the eguation of curve 32
Cunve | ?
Y= xr -bx + cmﬁ:” L b)) 41 = g Hhx ik
or OrR
g= G307 42 ey -3 42 = (L3¢
J

End of Assessment
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